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Senior Review – Overview

- Extended missions can offer great benefits to NASA at a much lower cost 
than a new mission. 

- But missions need to make the case that an extended mission is worth the 
cost.

- Science needs to be high quality.
- Any programmatic benefits (relay, site selection, international cooperation, etc.) need to be 

well justified.
- Senior Review typically reviews all operating PSD s/c approaching their End 

of Mission (EOM), and occurs every three years.
- Missions submit proposals, which are evaluated by a panel. NASA makes 

decisions based on Final Report.



History of PSD Extended Missions and Senior Reviews

PMSR22



PMSR22 – Overview
- Eight missions were reviewed during PMSR22.

- 5 Mars missions: MAVEN, MSL, InSight, MRO, Odyssey
- 3 missions to other targets: LRO, OSIRIS, New Horizons

- All missions were asked to submit three-year proposals, except OSIRIS, which 
was asked to submit a nine-year proposal describing an encounter with Apophis 
in 2029.

- Proposals were based on guideline budgets provided by NASA. Missions were 
encouraged to provide both descopes and overguides. 

- Any or all missions could be selected for extension. Missions were not considered 
to be in competition with each other.

Review panel structure:

- 8 panels, each with one proposal. Each panel had a Chair & 7-12 Panelists.
- Two Review Chairs sat on all panels.
- Calendar:

- June 2021 Draft Call for Proposals, with evaluation criteria; comments solicited.
- January 2022 Proposals due
- Feb-March 2022 Presentations and review
- April 2022 Results to missions



PMSR22 Panel Structure and Composition



Results of the Senior Review

All eight missions will be extended.

MAVEN - 3 years 
Science will focus on response of Mars’ atmosphere 
and magnetosphere to upcoming solar maximum in 
Solar Cycle 25. Mission to continue role in Mars 
Relay Network. PI: Dr. Shannon Curry, UC 
Berkeley.

Mars Odyssey - 3 years
Continue 20-year record of climate and radiation 
monitoring, and undertake new thermal studies of 
subsurface ice and rocks. Continue relay operations.

MRO - 3 years
Continue broad studies of Mars’ surface, ices, active 
geology, and atmosphere, plus contributions to relay. 
CRISM to be shut down entirely after the loss of its 
cryocooler ended the use of one of its two spectrometers.

MSL - 3 years
Rover will traverse to higher elevations to reach sulfate-
bearing layers in Gale crater, and investigate ‘boxwork’ 
structure to explore past groundwater flow.  Address 
mismatch in methane results between those of MSL and 
ESA’s ExoMars TGO.

InSight - until Dec 2022 or inoperable due to power
Continue seismic monitoring, including weather station, 
through up to two more ‘quiet seasons.’ Mission is 
threatened by drop in power due to dust buildup on solar 
panels, and lack of cleaning events.



OSIRIS-APEX (‘APophis EXplorer’) - 9 years 

Mission will orbit 350-meter diameter Apophis in 2029, after its 
30,000 km pass of Earth, giving close-up look at rubble pile 
asteroid. Will explore regolith and tidal forces. Some thermal risk to 
s/c due to multiple 0.5-AU perihelia. PI: Dr. Daniella DellaGiustina 
(UA)

LRO - 3 years

New orbit will move away from pole and allow deeper study of N 
and S Permanently Shadowed Regions (PSR). Additional studies 
on tectonics and volcanism. Programmatic goals for CLPS and 
Artemis.   

Results of the Senior Review



Results of the Review

New Horizons - 2 years

The New Horizons (NH) project proposed a three-year interdisciplinary second Kuiper Belt 
extended mission taking advantage of the NH spacecraft’s unique position in the solar system, 
which was independently reviewed by PSD, APD and HPD panels. 

In the two-year extended mission, New Horizons will make distant observations of Uranus and 
Neptune, observing them from unique geometries not possible from Earth, enabling astronomers 
to compare them with distant exoplanets. NH's cameras can also be used to map the very faint 
'cosmic background' in visible and ultraviolet (UV) light, making important observations of the 
local interstellar medium that are not possible from Earth. And, NH will explore the heliosphere 
outward of 54 Astronomical Units (AU), using its instruments to understand the motions of 
charged particles as they interact with the solar wind, and to understand our heliosphere's large-
scale structure.

At the conclusion of this extended mission, New Horizons will be given the opportunity to submit 
a plan to become a part of NASA's Heliophysics System Observatory (HSO) as infrastructure for 
Heliophysics' fleet of spaceflight missions.



Final Report and NASA Response are Posted

https://science.nasa.gov/solar-system/documents/senior-review
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Review Logistics

Two-week long virtual panel, with 
logistics coordinated by NRESS.

Each mission had roughly 2.5h of 
presentation + 10h of discussion.



New Horizons – Interdivisional Review
New Horizons will write one extended mission proposal submitted to PSD in response to the PMSR22 call
· This proposal should be prepared with an understood audience of interdisciplinary expertise crossing PSD, APD, and HPD science communities
· The Science Objectives and the Science Traceability Matrix should link to goals and questions of the Decadal Survey(s) relevant to the 

appropriate division(s)
· The budget section should (where appropriate) make note of budget aspects that are more relevant to the science of a particular division 
· The proposal should include a 2-4 page appendix where the team specifically responds to any aspect of the 2022 Astrophysics Senior Review that 

are not included in the PMSR22 (e.g. DEIA), and frames for the APD reviewers how to understand the proposal
· The proposal should include a 2-4 page appendix where the team specifically responds to any details not part of the PMSR22 call but requested 

by HPD, and frames for the HPD reviewers how to understand the proposal

For Integrated Proposal Review/Selection/Funding:
· The PMSR22 panel for New Horizons extended mission proposal will have interdisciplinary expertise crossing PSD, APD, and HPD science 

communities
· The PMSR22 panel evaluation for the NH EM proposal (at least in preliminary form) will be provided to APD and HPD
· APD will receive the same proposal to review as part of their planned Senior Review in 2022 in order to assess the NH EM proposal in the context 

of the other missions undergoing Senior Review
· HPD will receive the same proposal to review as part a special Senior Review panel in order to assess the NH EM in the context of the other 

extended missions in HPD 



Schedule


